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What do we know? 

There are increasing efforts to address housing instability and homelessness within health care systems, 
including the Veterans Health Administration (VHA).1-3 These efforts rely on the accurate identification 
of those who are, or are at risk of, experiencing housing instability.  Since the beginning of Federal Fiscal 
Year 2013 the VHA has administered the Homelessness Screening Clinical Reminder (HSCR)—a two-
question screening instrument for housing instability and homelessness—to all Veterans who access 
VHA outpatient care.4 Prior studies have documented the challenges of effectively using information 
from self-reported screening instruments like the HSCR.5-9 These challenges fall into two broad 
categories: (1) determining how to resolve the logistical, resource, and workload issues associated with 
the collection of information about housing instability and other social factors from patients; and (2) 
optimizing procedures for taking action on such information. 

Knowledge about which Veterans are at the highest risk of screening positive for housing instability 
could inform refinements to the implementation of the HSCR, ensuring that it is administered in a way 
that efficiently uses clinician and system resources. Such knowledge could also help establish 
standardized procedures to use information about Veterans’ risk of housing instability to engage them 
with appropriate services, similar to existing VHA efforts to use predictive models to identify and engage 
Veterans at high risk of suicide.10 

New information provided by the study 

We used measures obtained from the medical records of nearly 6 million Veterans to develop and test 
predictive models of their risk of screening positive for housing instability or homelessness when 
responding to the HSCR. These models used a wide range of predictors, identified based on known risk 
factors for homelessness, including demographic characteristics, the presence of health and behavioral 
conditions, utilization of VHA services and prior history of VHA homeless program use. Our predictive 

https://suicide.10


 
 
 
 
 

 

 
 
 

  
   

  
  

    
 

 
     

  
   

   
     

     
    

 

     

   
 

  
 

 
 

    

    

    

    

    

    

    

    

   
 

  
  

  
  

   
 

 
  

  
    

    

  

 

models used both a conventional statistical model known as logistic regression and a machine-learning 
algorigthm known as random forests. We used the results of these models to classify Veterans into 
different risk strata, or categories, based on their predicted probability of screening positive for housing 
instability or homelessness when responding to the HSCR. 

The table below summarizes concentration of risk of positive screening for homelessness among 
Veterans in different strata of risk. There was strong concentration of the risk among Veterans identified 
by the predictive models as having the highest risk of reporting current homelessness when responding 
to the HSCR. Specifically, Veterans identified as being in the top 0.5% in terms of their model-predicted 
risk accounted for 13% of all those who reported homelessness (or roughly 25.6 times higher than what 
would be expected by chance alone). Rates of positive screening for homelessness among Veterans in 
this risk tier were 4.5%--or about 23 times higher than the corresponding rate (0.2%) among all Veterans 
who responded to the HSCR.  Veterans in the top 25% in terms of their model-predicted risk of reporting 
homelessness accounted for about 85% of those who actually did report homelessness, and those in the 
top 50% accounted for nearly all (96%) who actually did screen positive for current homelessness when 
responding to the HSCR.  Results of the predictive models for any housing instability were similar. 

Table: Concentration of Risk of Screening Positive for Homelessness, by Strata of Predicted Probability 

Strata of predicted probability 
of homelessness, % 

% of all positive screens Ratio of observed to 
expected positive screens 

% with positive 
screen 

0.5 12.8 25.6 4.5 

1 18.9 18.9 3.3 

5 41.9 8.4 1.5 

10 59.2 5.9 1.0 

25 84.5 3.4 0.6 

50 96.3 1.9 0.3 

75 99.1 1.3 0.2 

100 100 1.0 0.2 

Our predictive models could be used to inform refinements to the administration of the HSCR and to 
guide action in instances when Veterans are identified as being at high risk of reporting housing 
instability or homelessness.  For example, one refinement would be to administer the HSCR only to 
those Veterans predicted by our model to be at a high risk (e.g., in the top 50%) of screening positive, 
which would minimize the workload burden placed on providers. An alternative approach might be to 
maintain universal administration of the HSCR, but screen those in lower risk strata less frequently and 
those in higher risk strata more frequently. The models could also be used to identify and proactively 
engage high-risk Veterans with appropriate services, even before they respond to the HSCR. For 
example, VA social work and homeless program staff could conduct targeted outreach efforts to high-
risk Veterans to conduct more in-depth assessments and facilitate linkages to services. The VHA has 
used predictive models in this manner to identify and conduct outreach to Veterans at a high risk of 
suicide,10 and targeting interventions in this manner has the potential of preventing housing instability 
or homelessness before they occur. 

This brief is based on the following longer study: Byrne, T., Montgomery, A. E., & Fargo, J. D. (2019). 
Predictive modeling of housing instability and homelessness in the Veterans Health Administration. 
Health Services Research, 54(1), 75-85. 

2 



 
 
 
 
 

 

 
 
 

 

  
 

 

  
   

 

  
 

 
 

 

  
 

      
  

   
   

 

    
    

 

   
 

 

   
 

 

   
 

 

 

  

 

 

 

 

References 

1. Garg A, Toy S, Tripodis Y, Silverstein M, Freeman E. Addressing social determinants of health at 
well child care visits: a cluster RCT. Pediatrics. 2015;135(2):e296-e304. doi:10.1542/peds.2014-
2888. 

2. Mahadevan R, Houston R. Supporting Social Service Delivery through Medicaid Accountable 
Care Organizations: Early State Efforts. https://www.chcs.org/media/Supporting-Social-Service-
Delivery-Final_0212151.pdf. Published 2015. Accessed September 20, 2017. 

3. Burt MR, Wilkins C, Locke G. Medicaid and Permanent Supportive Housing for Chronically 
Homeless Individuals: Emerging Practices from the Field. Washington, DC: U.S. Department of 
Health and Human Services Assistant Secretrary for Planning and Evaluation Office of Disability, 
Aging and Long-Term Care Policy; 2014. 

4. Montgomery AE, Fargo JD, Byrne T, Kane VR, Culhane DP. Universal screening for homelessness 
and risk for homelessness in the Veterans Health Administration. Am J Public Health. 2013;103 
Suppl:S210-S211. doi:10.2105/AJPH.2013.301398. 

5. Garg A, Boynton-Jarrett R, Dworkin PH. Avoiding the Unintended Consequences of Screening for 
Social Determinants of Health. JAMA. 2016;316(8):813. doi:10.1001/jama.2016.9282. 

6. LaForge K, Gold R, Cottrell E, et al. How 6 Organizations Developed Tools and Processes for 
Social Determinants of Health Screening in Primary Care: An Overview. J Ambul Care Manage. 
2018;41(1):2-14. doi:10.1097/JAC.0000000000000221. 

7. DeVoe JE, Bazemore AW, Cottrell EK, et al. Perspectives in Primary Care: A Conceptual 
Framework and Path for Integrating Social Determinants of Health Into Primary Care Practice. 
Ann Fam Med. 2016;14(2):104-108. doi:10.1370/afm.1903. 

8. Gold R, Cottrell E, Bunce A, et al. Developing Electronic Health Record (EHR) Strategies Related 
to Health Center Patients’ Social Determinants of Health. J Am Board Fam Med. 2017;30(4):428-
447. doi:10.3122/jabfm.2017.04.170046. 

9. Gottlieb L, Sandel M, Adler NE. Collecting and Applying Data on Social Determinants of Health in 
Health Care Settings. JAMA Intern Med. 2013;173(11):1017. 
doi:10.1001/jamainternmed.2013.560. 

10. Richman, M. 20 September 2018. “Study Evaluates VA Progam that Identifieds Veterans at 
Highest Risk of Homelessness.” Available at: https://www.research.va.gov/currents/0918-Study-
evaluates-VA-program-that-identifies-Vets-at-highest-risk-for-suicide.cfm 

3 

https://www.research.va.gov/currents/0918-Study
https://www.chcs.org/media/Supporting-Social-Service



Accessibility Report


		Filename: 

		Predictive Modeling of Housing Instability and Homelessness in the Veterans Health Administration_April 2019_508.pdf




		Report created by: 

		

		Organization: 

		




[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 0

		Passed manually: 2

		Failed manually: 0

		Skipped: 1

		Passed: 29

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


